In vitro antibacterial and antimalarial activity of dehydrophenylalanine-containing undecapeptides alone and in combination with drugs.
A set of three cationic undecapeptides, analogous to the previously reported peptide VS2 (KWΔFWKΔFVKΔFVK), was created by alanine substitution in order to probe the effect of hydrophobicity on peptide activity. The activities of these peptides were determined against Escherichia coli, Staphylococcus aureus and the malaria parasite Plasmodium falciparum. VA1, the closest analogue of VS2, showed five-fold augmented activity [minimum inhibitory concentration (MIC)=10 μM] against the Gram-positive bacterium S. aureus. The designed analogues were non-haemolytic and non-cytotoxic at their MICs and clinically relevant concentrations. By alanine substitution, it was also possible to probe the critical role of tryptophan residues in determining peptide potency. Circular dichroism studies of the peptides in a membrane-mimetic system showed a correlation between peptide helicity and antimicrobial activity. The peptides were also tested in combination with sublethal concentrations of antibiotic drugs (rifampicin and kanamycin) and the antimalarial drug chloroquine. In combination with these drugs, the effect of the peptides was synergistic or additive. These results provide insight into basic design principles for generating new clinically relevant lead peptides. It also provides an alternative strategy where a peptide and a non-peptide drug can be used in combination to battle increasingly drug-resistant microbes.